^Second Edition.] 




PATENT SPECIFICATION 

Application Date : May -26, 1926. No. 13,337 J 26. 
Complete Left : Feb. 17, 1927. 
Complete Accepted : Nov. 28, 1927. 

PROVISIONAIi SPECIFICATION. 



281,098 



Improvements in or relating to the Utilisation oS Powdered Fuel. 



We, James John Cantuey Brand, 
■Engineer Captain, Boyal Australian 
Navy, of Australia House, -Strand, 
London, W.C. 2, and Bbyaj* :Laing, 
Gentleman, of 100, Victoria Street, 
Westininster, S.W. 1, both subjects of 
the King of Great Britain, do hereby 
declare the nature of this invention to be 
as follows : — 

This invention relates to the utilisa- 
tion of pulverulent or powdered car- 
bonaceous materials,, suoh as powdered 
raw black coal, lignite, brown coal, coke, 
the residue from low temperature distil- 
lation or carbonisation, pitch, peat and 
the like, the chief object of the invention 
being to provide improved methods of 
handling the same which will enable the 
materials to be consumed or combusted 
in a more efficient and economical manner 
than heretofore. 

Provided pulverisation of the car- 
bonaceous material which is to be used as 
fuel has been carried on to a sufficient 
degree, that is to say, provided it has 
been ground so that approximately 95% 
of the fuel will pass through a 100 mesh 
' screen and '. approximately 85% through 
a 200 mesh screen, it has been found 
that the powdered material can be 
pumped and handled in more or less the 
same manner as a fluid, and that the 
material, provided certain precautions 
"are observed and suitably constructed 
ejectors or fuel burners and combustion 
" chambers employed, may also be con- 

* sumed under somewhat similar conditions 
to oil or gaseous fueL Nevertheless, its 
general adoption as a fuel that will 

40 replace, or provide an equally efficient 

* alternative to, other fuels, especially oil 
or gaseous fuels, has been prevented in 
the past by reason of certain objections 

- associated with its use ; for example, it 
45 has not been possible up to the" present 
time to combust or consume powdered 
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fuel under the identical conditions, or 
in substantially the same manner, used 
for combusting oil or gaseous fuel and 
at the same time secure the same degree 50 
of efficiency obtainable from oil or 
gaseous fuel. 

With the object of removing this last 
mentioned objection and according to one 
feature of the present invention, the 55 
fluidity, of powdered fuel is greatly 
-enhanced prior to its passage through 
the pipe or pipes leading to the burner 
nozzles or ejectors by aerating or fluffing, 
up the same by means of gas or air 60 
which is applied at a suitable pressure 
, to the powdered fuel while the latter 
is positioned within a receptacle, which 
receptacle may, for example, be the main 
storage bin or else a separate chamber 65 
• or container.. Experiments have shown 
us that, provided powdered fuel is aerated 
or fluffed-up to a sufficient extent in this 
manner it can be caused to behave in 
identically the same manner as a fluid 70 
such as oil fuel or producer gas and not 
only can it be caused to flow through 
. pipes of the same diameter as those used 
. for. oil fuel but also passed through fine 
adjusting or regulating valves, carburet- 75 
tors and burner nozzles or ej ectors of 
simple and efficient construction and of 
identical or substantially identical con- 
struction to those employed in connection 
with oil fuel, thus providing the ideal 80 
conditions for consuming the powdered 
fuel so as to obtain therefrom the highest 
degree of efficiency. 

In order to make clear what is meant 
by enhanced or increased fluidity as used 85 
in the present Specification, the follow- 
ing, example may be given. Taking the 
specific gravity of powdered bituminous 
black coal as 1.5, water being 1, a cubic 
foot of the solid coal substance will weigh 90 
substantially 93 lbs. If this amount 
of coal is finely powdered and ground 
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and a cubic foot of space takes up, for 
example, a weight of 48 lbs. of the pow- 
dered fuel, it will be clear that the actual 
space taken up by the solid material only 
represents 0.515 cubic feet,- or in other 
words 51.5% of the total space occupied, 
and that the balance, namely, 48.5% 
represents inter-air space. We have 
found that by increasing this inter- air 
space so that it represents from 30% to 
<>0% of the total space occupied, or in 
other words by varying the aeration with- 
in the limits specified, the— fluidity of 
the finely powdered fuel * is^ increased- to 
such au extent that to all intents and 
purposes it behaves like a fluid. 

For example, we may produce the 
required degree of aeration of the finely 
powdered fuel to obtain increased fluidity 
by locating the fuel within or feeding it 
to a receptacle or container strong enough 
to withstand the applied pressure, and 
into which receptacle air or inert gas 
is admitted at a pressure greater than 
that represented by the weight or head 

- of fuel in the receptacle, and ranging 
approximately from 5 to 100 lbs. to the 

- square inch. The receptacle may be pro- 
vided with an air and dust-tight opening 
for charging the same with powdered 
fuel, or provision may be made for con- 
tinuously charging the receptacle with 
powdered fuel in proportion to the quan- 
tity of fuel which is fed or forced from 
the receptacle to the burner - or. burners. 
JBy means of a pumps or from a source 
or supply of compressed air . or gas, or 
by any other suitable method, air or 
gas is supplied under pressure through 
.pipes and suitable regulating valves to 
the top and bottom of the receptacle so as 
.to aerate the fuel from below and apply 
pressure, thereto from above, a 'pressure 
gauge being provided, if- desired, so as 
to indicate the pressure prevailing within 

7 "the. . receptacle. At its lower end the 
receptacle is provided with a pipe or pipes 
leading to a burner or burners • or to ! a 

"fuel injector or injectors, and suitable 
valve means are provided for controlling 
the. flow of powdered and aerated fuel to 
the said . burner or burners i for example, 
an inverted needle valve may be provided 
having a cone at one end which serves to 

.vary- the ..area, of the opening through 
wnich the powdered fuel passes to the 

"burner, nozzle. A scraper- may also be 

"provided. in the tube or conduit leading 
from" the fuel storage chamber to the 

.burner, nozzle; The burner or burners 

. may be located in the ~ conlbustion space 
of a* boiler, furnace proper, fireplace or ■ 
the like, and in one application the com- 
bustion space may be constituted by a 
chamber composed of refractory material 



provided with air spaces for preheating 
the air necessary for combustion, the air 
being adapted to enter the combustion 
space- around or near the burner, or the 
openings, may be so arranged that part of 
the air enters around the burner and a 
further supply of air is admitted through 
openings arranged at some distance in 
advance of the burner, so as to obtain a 
more intimate mixture of the air and 
powdered fuel. By means of the pump, 
or by any other means of supplying pres- 
l sure or compressed air or gas, any desired 
• degree of pressure may be obtained with- 
in the receptacle so that any desired 
degree of aeration of the powdered fuel 
may be maintained, thus securing the 
optimum conditions for giving the 
highest possible combustible efficiency. 
The said container, may be portable so 
as to enable it to Jbe used for domestic 
fireplaces, hot water boilers, heaters, or 
in cases where heat is momentarily 
required^ or it may be constituted by the 
bunkers of a steamship or by a receptacle 
of any desired size or dimensions asso- 
ciated with any type of boiler, furnace, 
heater, fireplace or the like. A suitable 
form of portable apparatus comprises a 
hand or foot pump adapted to pass air 
-through a valve to a storage reservoir 
associated with a fuel container or recep- 
tacle, the reservoir being fitted "with a 
supply pipe at the top and bottom there- 
of ; the lower pipe, the open end of 
"which preferably faces upwards, being 
adapted to force air through the pow- 
dered fuel in the receptacle so as to 
aerate, the . same tp the required extent 
and the upper pipe supplying compressed 
air to the top of the fuel so as to force 
the same as and when required from the 
receptacle through the valve controlled 
passage to a suitable burner. Valves are 
"fitted in both the supply pipes leading 
to the receptacle so that any desired 
volume of air or gas can be admitted 
under control to the receptacle, the latter 
being fitted if desired, . with, a pressure 
gauge. Instead of using a pump, the 
reservoir can be charged from any suit- 
able source" of supply of compressed air 
or gas, or in lieu of a reservoir, com- 
pressed air. may. be supplied to the recep- 
tacle from replaceable compressed air or 
carbon dioxide cartridges of a suitable 
size. 

It has been found that, if air and pow- 
dered fuel are allowed - to flow or be 
pumped or forced by air pressure along 
a pipe or conduit * the air and the pow- 
dered * fuel, owing to their different 
specific gravities* wul separate or tend to 
separate into distinct layers or strata, 
and, the pipe through which the pow- 
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deted fuel from the storage reservoir or 
bin is fed to the burner or burners, may 
be provided with means such as are 
described in. bur co-pehding Application 
5 No. 25,328 of 1927 (279,767) for carbiiretting 
or promo ting an emeient admixture of the 
primary air and the powdered fuel. 

Although high temperature or so-called 
gas works coke possesses a very low vola- 

10 tile content it is unsuitable for use as 
powdered fuel owing to its hardness and 
the difficulty of crushing the same, while 
i in Unary high temperature dis tillat ion 
eoko also results in the deposit of 

15 graphitic carbon on the cell walls which 
renders the material difficult to grind and 
consume. 

We prefer to employ the residual fuel 
jT«Hjuct*d in such a manner that the 

20 formation of graphitic carbon in and on 
tin* cells of the solid material is avoided 
and uhich may have a volatile content 
ranging from 0% to 5%, or slightly 
higher, the fuel thus produced being 

25 thereafter crushed in any suitable manner 
to such an extent that approximately 
85% thereof will pass a 200 mesh screen. 
A suitable method of and apparatus for 
producing a residual coke having the 

30 aforesaid characteristics is described in 
the Specification of Nielsen and Laing's 
co- pending Application No. 276,407. 

Powdered fuel produced in this way 

COMPLETE 

Improvements in or relating to 

We, James John Cantuby Brand, 
Engineer Captain, Royal Australian 
Navy, of Australia Souse, Strand, 
London, W.C. 2, and Bryan Laing, 

70 Gentleman, of 100, Victoria Street, 
Westminster, S.W. 1, both subjects of 
the King of Great Britain, do hereby 
declare the nature of this invention and 
in what manner the same is to be per- 

75 formed, to be particularly described and 
ascertained in and by the following state- 
ment : — 

This invention relates to the utilisa^ 
tion of pulverulent or powdered car- 

80 bonaceous or other materials, such as 
powdered raw black coal, lignite, brown 
coal, coke, the residue from low tem- 
perature distillation or carbonisation, 
pitch, peat, or other powdered materials, 

85 the chief object of the invention being 
to provide means for handling the same, 
which, in the case of fuek, will enable 
the materials to be consumed or com- 
busted in a more efficient and economical 

90 manner than heretofore. 

It has been proposed to locate pow- 



can be burnt efficiently in a combustion 
space of substantially -the same dimem 35 
sions as that employed for other fuels; 
thus allowing powdered fuel to be used 
with the highest degree of efficiency in 
place of oil, lump or gaseous fuel in 
the existing furnace space of marine, 40 
locomotive and other boilers. The fact 
that the powdered fuel has a very low 
volatile content also avoids any danger 
of explosions or spontaneous combustion 
and allows ordinary air or oxygen to be 45 
employed safely for purposes of aera- 
tion, pressure, and pumping in lieu of 
an inert gas. Furthermore, by regulat- : 
ing the volume of gas arising from com- 
bustion, which is rendered possible by 50 
the fact that a very finely divided fuel 
is being consumed, the temperature of 
the furnace can be kept below that at 
which slag is produced. Consequently, 
by decreasing the temperature and the 55 
velooity of now of the gases the wear 
and tear on the refractory linings is 
decreased, while also allowing ordinary 
linings to be used if desired. 

Dated this 26th day of May, 1926. 60 
J. MoCLEARY, 
Chartered Patent Agent, 
York Mansion, Petty France, 
Westminster, S.W. 1, 
Agent for the Applicants. 65 

SPECIFICATION. 

the Utilisation of Powdered Fuel. 

dered fuel within a receptacle and to 
inject air, or a gas such as steam, under 
pressure at several points of the interior 
of the receptacle with the object of loosen- 95 
ing and stirring up the fuel in the recep- 
tacle in the vicinity of an open-ended 
feeder leading to the furnace so as to 
facilitate its passage through the said 
feeder. In order to discharge the 100 
material from the receptacle means were 
also provided for admitting a separate 
supply of air under pressure beneath the 
open-ended feeder so as to whirl Up the 
pulverulent fuel and force the same by 105 
injector action through the feeder. 

The present invention is based upon 
the discovery that, if powdered material 
is located within a receptacle' or con- 
tainer and the whole of the material 110 
is sufficiently aerated or fluffed up, it can 
be caused to flow from the receptacle 
by means of pressure applied to the top 
of the material, without the necessity 
of using an open-ended feeder as also an 115 
air injector for forcing the powdered 
material from the receptacle. 
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. According to one feature of the present namely, 48.5% represents inter-air space. 

r --'- invention the whole of the powdered We have found that, by increasing the 

material in a receptacle or container, normal inter-air space by from 30% to 

from which the material is to be fed, is 60%, or in other words by varying the 

5 aerated or fluffed up so as to increase ' aeration within the limits specified, the 70 

^ the normal inter-air space between the fluidity of the finely powdered fuel is 

particles of fuel by approximately 30% increased to such an extent that to all 

to 60%, the aerated or fluffed up material intents and purposes it behaves like a 

being thereafter forced from the said fluid, and can be caused to flow from 

10 receptacle by fluid pressure applied to the receptacle by- applying air or gas 7§ 

the material from above. pressure to the top of th§ r t material in 

The powdered material employed is the receptacle. 
preferably ground so that approximately IPor example,, we may" produce the 

95% thereof will pass through a 100 - required degree of aeration x of the finely 

15 mesh screen and approximately 85% powdered fuel to obtain increased 8Qr. 

-through a 200 mesh screen.. Experience fluidity by locating the fuel within or - 

ZZ has shown us that provided the whole of feeding it to a receptacle or container 

the powdered material in the receptacle strong enough* to withstand the applied 

is aerated or fluffed up to this extent and pressure, and into which receptacle air 

20 has been finely ground so that approxi- or an inert gas, that is to say any gas 85 

mately 85% will pass through a 200 mesh which is deficient in oxygen and heavier 

-T- screen, it can be caused to behave in than air, such as combustion gas, is 

'identically the same manner as a fluid, admitted at a pressure greater than that 

such as oil fuel or producer gas, and, represented by the weight or head of 

25 by merely applying pressure to the top fuel in the receptacle, and ranging 90 

of the material, not only can it be caused approximately from 5 to 100 lbs. to the 

to flow through pipes of the same dia- square inch. 

meter as those used for oil fuel but also • According to another feature of the 

passed through fine adjusting or regu- present invention the receptacle may be 

30 lating valves, or burner nozzles or ejec- provided with an air and dust-tight 95 

tors of simple and efficient construction opening for charging the same with 

and of identical or substantially iden- powdered fuel, or provision may be made 

I . tical construction to those employed in for continuously charging the receptacle 

connection with oil fuel, thus providing with powdered fuel in proportion to the 
35 the ideal conditions for consuming the quantity of fuel which is fed or forced 100 

powdered fuel so as to obtain from the receptacle to the burner or 

therefrom the highest degree of burners. 

efficiency. In order to regulate the To this end the material may be sup- 
quantity of material passing . from plied . continuously from a source of 
40 the receptacle due to the fluid pressure supply, to the upper portion of the 105 

which is applied to the top of the fluffed- receptacle above the level of the pdw- 
~- up material and especially in cases where dered material contained therein by 

"the material is being . supplied from a 'means, for example, of a* feed screw of _ 
-single receptacle to several fuel burners, the .Arch i median type which is of con- - 
45 a mechanical device, preferably consti- siderable length, and small clearance, and 110 

tutued by a screw conveyor, mav be pro- wbich will force the powdered fuel into 
- - vided for ensuring accurate withdrawal the upper part of the receptacle while 

of the fluff ed-up material from the lower -preventing powdered fuel being blown v _ 
portion of the receptacle. back by any pressure prevailing therein. : 

50 " In order to make clear what is meant As the powdered fuel is forced into the 11& 
by enhanced or increased fluidity as used receptacle by the feeding screw, it will 

- "in the present Specification, the follow- 'fall through the air or gas in the upper 

ing example may be given. Taking the "part of the receptacle and be aerated, . _ 
specific gravity of powdered bituminous and will flow out of the receptacle under - - 
55 black coal as 1.5 water being i, a cubic the influence of the pressure prevailing 120 
foot of the solid coal .substance will therein either to the burner nozzles or 

"weigh . substantially 93 lbs.... If this injectors, or, .in cases where, the recep- 

amount of coal is -finely powdered, and tacle is located on' shore, . the powdered 

ground and a cubic . foot of space takes -material may .pass through a pipe 
60 up, for example, a weight of 48 lbs. of line to the storage bunkers on board 125 
.-fche powdered fuel, it will.be clear that ship. . 

the actual space taken up by the solid The advantage of this arrangement is 
material only represents. 0^515 cubic feet, that a single receptacle can, if necessary, 
"or in other words 51.5% of the total be employed continuously both for the 

65 space occupied, and that the balance, "purpose of aerating and also feeding pow- 130 
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dered fuel to bunkers on board snip or 
elsewhere. A single receptacle can also 
be employed for supplying fuel from 
any or aB of the, fuel storage bunkers 
on board snip or elsewhere to the burner 
nozzles or injectors of a furnace or fur- 
naces, the rate at. which the feed screw 
or like device supplies powdered fuel to 
the receptacle being in proportion to the 
quantity . of fuel withdrawn therefrom 
for ct>jtrbo3tipn "in the furnace or fur- 
naces, the fuel feeding device being con- 
nected up successively to different 
bunkers as they become exhausted. As 
the arrangement is continuous it dis- 
penses with the necessity of employing 
"two receptacles adapted to be charged 
and emptied alternately. 
• Accor ding to a further feature of the 
present invention and by means of a 
pump, or from a source or supply of com- 
pressed air or gas, or by any other suit- 
able method, air or gas is supplied under 
pressure through pipes and suitable Tegu- 
lating valves to the top and bottom of 
the receptacle so as to aerate the . fuel 
from below and apply pressure thereto 
from above, a pressure gauge being pro- 
vided, . if . desired, so as to indicate the 
pressure prevailing within the receptacle. 
At its lower end the receptacle is provided 
with a pipe or pipes leading to a hurner 
or burners or to a fuel injector or injec- 
tors, and suitable valve means are pro- 
vided for controlling the flow of pow- 
dered and aerated fuel to the said burner 
or burners ; for , example, an inverted 
needle valve may ■ be provided having a 
cone . at one end which serves to vary 
the area of the opening through which 
the powdered fuel passes to the burner 
nozzle. A scraper may also be provided 
in the tube or conduit leading from the 
fuel storage chamber to the burner 
nozzle- The burner or burners may be 
located ha the combustion space of a 
boiler, iurnace proper, fireplace or the 
like, and in one application the combus- 
tion space may be constituted by a cham- 
ber composed, of refractory material pro- 
vided with air spaces for preheating the 
air necessary for combustion, the air 
being adapted to enter . the combustion 
space around or near the burner, or the 
openings may be so arranged that part 
of the air enters around the burner and 
a further supply of air is admitted 
through openings arranged at some dis- 
tance in advance of the burner, so as to 
obtain a more intimate' mixture of the 
air and powdered fuel. By means of the 
pump, or by any other means of supply- 
ing pressure or oompressed air ox gas, 
any desired degree of pressure may be 
obtained within the receptacle so that any 



70 



75 



80 



85 



90 



55 



desired degree of aeration -of the pow- 
dered fuel may be maintained, thus secur- 
ing the optimum conditions for giving 
the highest possible combustible effi- 
ciency. The said container may be port- 
able so as to enable it to be used for 
domestic fire-places, hot . water boilers, 
heaters, or an oases where heat is momen- 
tarily required, or it may be constituted 
by the bunkers -of a steamship or by a 
receptacle of any desired size or dimen- 
sions -associated with any type of boiler, 
furnace, heater, fire-place or the lake. 

According to another - feature of the 
present invention the portable apparatus 
comprises a hand or foot pump to pass 
air through a valve to a storage reser- 
voir associated with a fuel container or 
reeeptaele, the reservoir being fitted with 
-a supply pipe at the top and bottom 

; thereof ; the lower pipe, the open end 
of which preferably faces downwards, 
being adapted to force air. through the 
powdered fuel ia the reeeptaele so as to 

' aerate the same to the required extent 

* and the upper pipe supplying compressed 

* air to the top of the fuel so as to force 
the same as and when required from 
the reeeptaele through a valve controlled 
passage to a suitable burner. Valves are 
fitted in both the supply pipes leading 
to the receptacle so that any desired 

- -volume of air or gas can be admitted 
under control to the receptacle, the latter 
being fitted if desired, with a pressure 100 
gauge. Instead of using a pump, the 

* reservoir can be charged from any suit- 
able source of supply of compressed air 
or gas, or in lieu of a reservoir, com- 

* pressed air may be supplied to the recep- 105 
tacle from replaceable compressed air 

or oarbbn 4ioxide . eartridges or cylinders 
of a suitable size. 

It has been found that, if air and pow- 
dered fuel are allowed to flow or are 110 
pumped or forced by air pressure along 
a pipe or conduit, the air and the pow- 
" dered fuel, owing to their different 
specific gravities, will separate or tend 
to separate into distinct layers or strata, 115 
and to prevent this, and also to avoid 
" flashback " the pipe line through which 
the powdered fuel from the storage reser- 

- voir or bin is fed to -the burner or burners, 
may be provided with -an apparatus for 120 
oarburetting or promoting an efficient 
admixture of the primary air and tthe 
powdered fuel of the kind which is 
described and illustrated in our oo-pend- 
.ing Application ISTo. 25,328 of i927 (279,767). 125 

Hn order that the said invention may 
be clearly understood and readily carried 
into -effect the same will now be described 
more fully with reference to the accom- 
panying -drawing, which shows a part 130 
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sectional elevation of a portable form of 
powdered fuel container constructed 
according to an embodiment of the 
- present invention. 
5 1 is a fuel storage reservoir and 2 is 
a hand pump adapted to pass air through 
a valve 3 and pipe 4 into a compressed 
air reservoir 5. 6 is a pipe fitted with 
a valve 6* for supplying air from the 

.10 compressed air reservoir 5 to the top of 
the fuel A contained within the fuel 
receptacle 1 ; and 7 is a pipe fitted with 
a valve 7 a for supplying fluffing air to 
the bottom of the material A in the 

15 receptacle 1. In the example shown the 
end 7 b of the pipe 7 faces downwards into 
the fuel receptacle 1. 8 is a passage 
leading to a burner nozzle 9, the pipe 9 
being fitted with an inverted needle valve 

20 10 having an adjusting screw 10 a . 11 
is a helical plate adapted to impart a 
whirling movement to the powdered fuel 
and air as it is forced from the reservoir 
by the compressed air through the valve 

2o 10 to the burner nozzle 9. The combus- 
tion chamber 12 is composed of refrac- 
tory material and is provided with secon- 
dary air inlets 13, and 13a, the latter 
being provided for the purpose of rolling 

30 back the fuel and air from the curved 
wall 12 a of the combustion chamber 12 
so as to produce a turbulent effect and 
* impart a whirling movement to the fuel 
and air, as it is ejected from the nozzle 

3o 9. The. products of combustion leave 
the combustion chamber 12 at the point 
•14. The container. 1 is fitted with a 
removable top 15 and also with a pressure 
gauge 16. 

40 The powdered fuel which it is pre- 
ferred to employ is that which is obtained 
. by grinding the solid residue remaining 
after the distillation of carbonaceous 
materials, for example, the so-called " L 

45 & N" fuel obtained by the method 
described in Nielsen and Laing's Patent 
Specification No. 276,407, where the " 
volatile content of the solid carbonaceous 
residue has been reduced approximately 

.50 to 0% to 6% or slightly higher, the fuel 
produced in this manner being thereafter 
crushed so that approximately 85% 
thereof, will pass through a 200 mesh 
screen. The advantage of using pow- 

55 dered fuel • with a low volatile content 
produced by low or high temperature dis- 
tillation is that it can be burnt efficiently 
in a combustion space of substantially. 
. the . same dimensions as that employed 

60 for other fuels, thus, allowing powdered 
-.fuel to be used with the highest degree 
of . efficiency in place of oil, ,. lump ;or - 
gaseous fuel in the existing furnace space 
- 0I * marine, locomotive and other boilers 

65 without -necessitating the use of. an 



auxiliary combustion chamber. The ~ 
fact that the powdered fuel has a very- 
low volatile content also avoids any 
danger of explosions or spontaneous com- 
bustion and allows ordinary air or oxy- 70 
gen to be employed safely for purposes 
of aeration, pressure and pumping in lieu 
of an inert gas. ^Furthermore, by regu- 
. lating the temperature of the volume 
of gas arising from combustion, the 75 
temperature of the furnace can be kept 
below that at which slag is produced. 
Consequently, by decreasing the tem- 
perature and the velocity of flow of the 
gases the wear and tear on the refrac- 80 
tory linings is increased, while also 
allowing ordinary linings to be used if 
desired. 

Having now particularly described and 
ascertained the nature of our said inven- . 85 
tion and in what manner the same is to ~ 
be performed, we declare that what we 
claim is : — 

1. A method of enhancing the fluidity 

of powdered material which consists in 90 
locating the same within a receptacle -* 
and aerating or fluffing up the whole of 
. the material by means of air or an inert 
gas so as to increase the normal inter-air 
space between the particles of material . 95 
by approximately 30% to 60% and 
thereafter forcing the aerated or fluffed- 
up material from the said receptacle by 
fluid pressure applied to the material 
from above* 100 

2. A method of enhancing the fluidity 
of powdered material as claimed ha 
Claim 1, which consists in admitting a 
gaseous medium to a receptacle contain- 
ing the powdered material at a pressure 105 
greater than that represented by the 
weight or head of material in the recep- 
tacle and ranging approximately from 5 

to 100 lbs. to the square inch. 

3. A method of enhancing the fluidity 110 
of powdered material and causing the * 
same to flow from a receptacle which, 
consists in supplying a gaseous medium 
under pressure through pipes and suit- 
able regulating valves to the top and .115 
bottom of the powdered material located - 
within the said receptacle so as to aerate 
the material from below and, by apply- 
ing pressure thereto from above, force 
the material from the receptacle , a pres- 120 
sure gauge being preferably provided so 

as to indicate the pressure prevailing 
within the receptacle. 

4. A method of enhancing the fluidity 

of powdered . materials i contained within 125 
a -receptacle, which consists in aerating - 
or fluffing up the same by means of air 
or an inert gas ; forcing the aerated or 
fluffed up material from the said recep- 
tacle by fluid pressure applied to the 130 
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powdered material from above, and con- 
tinuously charging the receptacle with 
fresh powdered materials in proportion 
to the quantity of aerated material which 
5 is fed or forced out of the said receptacle. 

5. Apparatus for carrying out the 
method claimed in Claim 4 comprising 
a feed screw for continuously charging 
the receptacle with powdered material in 

10 proportion to the quantity of material 
which is fed or .forced therefrom. 

6. An apparatus for use in enhancing 
the fluidity of powdered fuel comprising 
a source of supply of a gaseous medium, 

15 pipes, fitted with regulating valves, com- 
municating with the top and bottom of 
a receptacle containing powdered fuel for 
the purpose of placing the source of 
supply of the gaseous medium in com- 

20 munication with the receptacle so as to 
aerate or fluff up the material from below 
and apply pressure to the same from 
above, a pressure gauge for indicating 
the pressure prevailing within the recep- 

25 tacle and a pipe or pipes leading from 
the said receptacle to a burner or burners, 
or to a fuel injector or injectors. 

7. An apparatus as claim ed in Claim 

6 wherein valve means are provided for 
30 controlling the flow of powdered and 

aerated fuel from the storage receptacle 
to the said burner or burners or to the 
said fuel injector or injectors. 

8. Apparatus as claimed in Hl«.fm 6 or 
35 7 wherein an inverted needle valve is pro- 
vided having a cone at one end for vary- 
ing the area of the opening through 
which the powdered fuel passes to the 
burner nozzle or to the injector or iniec- 

40 tors. 

9. Apparatus as claimed in Claim 6, 

7 or 8, in which means are provided in 
the tube or conduit leading from the 
fuel storage chamber to the burner 

45 nozzles or leading to the injector or 
injectors for imparting a whirling move- 
ment to the powdered fuel and air. 

10. A portable apparatus for enhanc- 
ing the fluidity of powdered fuel and 

50 supplying the same to a domestic fire- 
place, hot water boiler, heater or the like, 
comprising a hand or foot pump adapted 
to pass a gaseous medium iSirough a 
valve to a storage receptacle, said recep- 

55 tacle being fitted with supply pipes at 



the top and bottom thereof leading to a 
reservoir containing powdered fuel, the 
lower pipe being adapted to admit the 
compressed gaseous medium to the fuel 
in the reservoir so as to aerate the same 60 
to the required extent and the upper pipe 
supplying the compressed gaseous 
medium to the top of the fuel so as to 
force the same, as and when required, 
from the reservoir to a burner or injector. 65 

11. Apparatus as claimed in Claim 10 
in which valves are fitted in both the 
supply pipes leading to the fuel reser- 
voir so as to control the volume of air 
admitted to the fuel reservoir, the latter 70 
being preferably fitted with a pressure 
gauge. 

12. A modified form of the portable 
apparatus as claimed in Claim 10 or 11, 
wherein the gaseous medium is supplied 75 
to the fuel receptacle from replaceable 
cylinders or containers . 

13. In a method of enhancing the 
fluidity of powdered fuel as claimed in 
Claim 1, 2, 3, or 4, preventing stratifi- 80 
cation of the air and the powdered car- 
bonaceous material on its way from the 
fuel storage hopper or reservoir to the 
burner or injector by providing one or 
more wire gauze diaphragms in the pipe 85 
line, said diaphragm or diaphragms also 
acting to prevent flashback from the 
burner or injector. 

14. A method of enhancing the fluidity 

of powdered fuel as claimed in Claim 1, . 90 
2, 4, or 13$ wherein the inert gas em- 
ployed consists of combustion gases or a 
gas deficient in oxygen and heavier than 
air. 

15. The hereindescribed methods of 95 
utilising pulverulent or powdered car- 
bonaceous materials. 

16. Apparatus for the utilisation of 
pulverulent or powdered carbonaceous 
materials having its parts constructed, 100 
arranged and adapted to operate sub- 
stantially as described with reference to 
the accompanying drawing. 

Dated this 17th day of February, 1927. 

J. McGLEARY, 105 
Chartered Patent Agent, 
York Mansion, Petty Prance, 
Westminster, S.W. 1, 
Agent for the Applicants. 
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